This paper revisits the controversial issues bedevilling classification of the parasitic protozoa as a result of varying interest by different scientists belonging to protozoology and parasitology axes. In recent years, the availability of a number of molecular markers has made it possible to analyse relationships between protozoa that would not have been possible using morphological characters alone. Three terms are currently widely used: Protozoa, Protoctista, and Protista. However, parasitologists tend to be very conservative and the term Protozoa is now almost universally used by scientist working with those parasitic unicellular organisms that infect humans and domesticated animals. With the creation of 5 kingdoms, status of Protozoa was raised to that of a kingdom, which formerly was a Phylum. Thus, the subordinate groups automatically became Phyla. The increase in the number of parasitic protozoa recorded from humans and the accumulation of knowledge about their biology led to the creation of taxonomic and other groupings at the subgenus and subspecie levels. Corliss (1994) in his scheme has used both traditional and contemporary approaches and has attempted to retain familiar names as far as possible. It is important that any classification should reflect modern thinking about the classification as a whole, while retaining sufficient traditional material so as to permit every reference to information retrieval systems
INTRODUCTION
The protozoa are defined as single celled eukaryotic organisms, but this definition is very simplistic and it has been an enigmatic one, largely because of the small size of their cells, the relative lack of morphological features and absence of any meaningful evolutionary history. The fact that protozoa are organisms that lie somewhere between prokaryotic and higher eukaryotic organisms, sharing of each characteristics make their classification a little bit complex (Collier et al.,1998) .
The word Protozoa meaning 'first animals' was coined by Goldfuss in 1818 since then has been in use in a modified form ever since. Siebold,(1848) like Goldfuss regarded the protozoa as primitive invertebrates and divided the protozoa between two classes, the Infusoria and Rhizopoda (roughly equivalent to ciliates and amoebae). Hogg (1860) introduced the term 'Protoctista' to embrace those forms that had plant, animal or no clear affinities. Haekel (1876) used the term 'Protista'. Haekel's ideas were translated into a system of classification that divided the Animal kingdom into single celled organisms, Protozoa and multicellular organisms, Metazoa. This has remained almost unchanged in zoological books until the present time and its basic concepts are clearly and unambiguously set out by Craig (1926) .
There are > 200, 000 named species of protozoa of which nearly 10, 000 are parasitic in invertebrates and in almost every species of vertebrate (Collier et al., 1998) . This range from forms that are never pathogenic to those that cause some major diseases of tropical countries: such as malaria, sleeping sickness, Chagas disease, and Leishmaniasis, which together threaten over onequarter of the world's population (Collier et al., 1998) .
Craig opined that the protozoa are animals composed of a single cell. Copeland (1938) grouped together all those single celled organisms that did not have obvious animal or plant affinities and used Haekel's term Protista, which was later changed to Hogg's Protoctista on grounds of priority. Thus, three terms are currently widely used: Protozoa, Protoctista, and Protista. However, parasitologists tend to be very conservative and the term Protozoa is now almost universally used by scientists working with those parasitic unicellular organisms that infect humans and domesticated animals (Collier et al., 1998) . This paper aimed at revisiting the controversial issues bedevilling classification of the parasitic protozoans as a result of varying interest by different scientists in the field.
Kingdoms in Disarray
Carl Linnaeus in his 1758 classification of all living things, recognised two Kingdoms, Animalia and Plantae, but by the middle of the 19 th century scientists had begun looking for a third category in which to classify organisms like the single celled ones, which were then being discovered, with increasing frequency.
Several scientists including Hogg (1860) and Haekel (1876), argued for the creation of an additional kingdom to accommodate these forms. Haekel applied evolutionary trends to the classification of single celled organisms, and he is often credited with the concept of 3 Kingdoms of living things: Animalia, Plantae and Protista which was expanded to 4 Kingdoms: Animalia, Plantae, Protoctista and Mychota by Copeland(1938) . With the removal of the fungi from the plant kingdom the creation of a fifth kingdom, Fungi was necessary and sixth was added by Jahn and Jahn (1949) , who modified the kingdoms as thus, Archetista(viruses), Monera(bacteria and blue-green algae), Metazoa(multi cellular organisms), Fungi and Protista. Jahn and Jahn's classification became widely adopted and forms the basis of what is now known as Whittaker's 5 kingdoms Classification: Monera(prokaryote), Animalia, Plantae, Fungi and Protista (Whittaker, 1969) . Essentially what this did was to remove the viruses (regarded as non living) and to make readjustments between the fungi and plants. However, studies at the biochemical and molecular levels have thrown up a number of problems making it necessary to adopt a rather more radical approach such as that set out by Cavalier-Smith (1993; 2002) and adopted by Corliss (1994) . Cavalier noted that eukaryotes and archaebacteria form the Clade Neomura, and are 'sisters' as shown by genes fragmented only in archaebacteria and by many sequence trees (Clade refers to a group of organisms e.g. a species that are considered to share a common ancestor, a word coined from a Greek word Klados meaning branch).
These radical innovations occurred in a derivative of the neomuran common ancestor, which evolved immediately prior to the divergence of eukaryotes and archaebacteria (figure 1). As Corliss noted '...there is pressing need now for a useful/usable interim system treating the protists overall in a manner understandable to the general protozoologist/phycologist/mycologist and the myriads of cell and evolutionary biologists, biochemists and general biologist (Corliss, 1994) . As has already been pointed out, there is some confusion at the highest taxonomic level because three terms are in existence that can be applied to the unicellular eukaryotic organisms: Protozoa, Protoctista and Protista (Rothschild,1989) . Each has its own supporters; parasitologists tend to favour Protozoa ( Cox, 1992) , while protozoologists prefer to use Protista (Corliss,1994) or sometimes Protoctista (Margulis and Corliss, 1990 ). Corliss recognises 6 kingdoms in what he calls the empire 'Eukaryota'. The kingdoms are Archezoa, Protozoa, Chromista, Plantae, Fungi and Animalia. The first 3 contain only single celled organisms, although a number of single celled organisms occur in both Fungi and few in Animalia (Corliss, 1994) .
Phyla and Classes: A Melting Pot of Instability
With the additional creation of 3 kingdoms, status of Protozoa (formerly a phylum) was raised to that of a Kingdom. Thus, the subordinate groups automatically became phyla. (Collier et al.,1998) . Goldfuss (1818) established the concept of 3 great groups of Protozoa (amoebae, flagellates and ciliates) on the basis of their mode of locomotion and this number was increased to 4 by the addition of the sporozoans by Butschli(1883) . By the beginning of the 1960s, with the availability of increasingly sophisticated ways of studying protozoa, the Society of Protozoologists in 1964 published a revised classification (Honingberg and Balamuth,1964) , which included grouping the sarcodina(amoebae) and mastigophora(flagellates) together and removed the myxosporidians and microsporidians from the sporozoa. One particularly controversial effort was to remove the piroplasms from the sporozoa and to place them among the sarcomastigophora, which was rejected by protozoologists and almost all parasitologists, although this classification was widely accepted and appeared in standard textbooks (Levine,1973) . In 1980, the Society of Protozoologists published its second classification (Levine and Corliss,1980) , which recognises 7 phyla: Sarcomastigophora, Apicomplexa(sporozoa), Ciliophora, Microspora, Myxozoa, Ascetospora and Labyrinthomorpha, which was ably outlined by Orihel and Ash(1995) in their Traditional Classification.
Genera and Specie: The Most Stable Portion of Protozoa Classification
The binomial system of nomenclature of Protozoa that infect humans have been remarkably consistent throughout the upheavals that characterized the classification of the protozoa over the past few years (Collier et al.,1998) .
The main changes have been the omission of the enigmatic species Blastocystis hominis and Pneumocystis carinii, now classified among the fungi (Collier et al.,1998) , and the addition of species of the coccidians Cryptosporidium and Cyclospora and the microsporidians Encephalizoon, Enterocytozoon and Septata, that cause opportunistic infections in HIV infected individuals, Balamuthia too is added into the protozoa which causes accidental infection. Also, Sarcocystis spp which were previously unidentified are now found to be a protozoa (Collier et al.,1998) . The other main changes observed is the growth in the number of species in the genus Leishmania (Collier et al., 1998) . So also, Rhinosporidium which was placed under the fungi and are now classified as protozoa (Fredericks,2000) .
Readjustments in the Protozoa Classification Below The Genera And Below The Specie Levels
The increase in the number of parasitic protozoa recorded from humans and the accumulation of knowledge about their biology led to the the creation of taxonomic and other groupings at the subgenus and subspecie levels (Collier et al.,1998 (Lainson and Shaw,1987) .
Among the amoebae, Entamoeba histolytica has drawn a lot of controversy because it is the most important parasite in the group. For long it has been known that 2 types exist, which are the pathogenic and nonpathogenic forms. This led to the scientists naming the pathogenic form as E.histolytica, while non-pathogenic as E.dispar (Collier et al.,1998) . Subgenera and subspecies have been also used for the classification of the trypanosomes,Trypanosoma spp. Large numbers of trypanosomes parasitise all groups of vertebrate, thus, Hoare(1972) proposed the creation of subgenera within which to classify the trypanosomes of mammals. These subgenera were classified under 2 groups: Stercoraria containing Megatrypanum,Herpetosoma and Schizotrypanum, and Salivaria containing Duttonella, Nannomonas, Pycnomonas and Trypanozoon (table 1) . The New World Trypanosome of humans T.cruzi is classified in the subgenus Schizotrypanum and T.rangeli is placed in the subgenus Herpetosoma, whereas both the Old World forms, T.brucei gambiense and T.b.rhodesiense are placed in the subgenus Trypanozoon.
However the use of Trypanosoma(Schizotrypanum) cruzi and Trypanosoma (Trypanozoon) brucei was clumsy and the practice has now almost been abandoned (Collier et al.,1998) .
The malaria parasites belonging to the genus Plasmodium have been classified into subgenera on the same grounds as the trypanosomes. Nine subgenera were proposed:
Plasmodium,Vinckeia, Laverania, Haemamoeba, Giovannolaia, Novyella, Huffia, Sauramoeba and Carinia, of which 3 occur in mammals, 4 in birds and 2 in lizards respectively. The human species Plasmodium falciparum, was placed in the subgenus Laverania whereas, others P.malariae, P.ovale and P.vivax were placed in the subgenus Plasmodium (Garnham,1966) .
Giardia duodenalis is another intestinal parasite that causes a range of symptoms and what constitutes this species remains to be resolved, mainly because of the genetic variability that exists even within cloned lines (Thompson, et al., 1993) . G.intestinalis and G.duodenalis tend to be used interchangeably in western Europe and Australia. G.lamblia is used in the USA and Lamblia intestinalis is used in eastern Europe. Electrophoretic analysis suggests that the species in human is morphologically G.duodenalis, which parasitizes a number of mammals but that it could be afforded specific status as G.intestinalis on grounds of host specificity (Mayrhofer and Andrews,1995) . The peculiar morphological features of G.intestinalis trophozoite is pear shaped, about 10-20μm, motile with two nuclei and eight flagella which is spoon-shaped laterally. The cyst assumes an oval, ellipsoidal or round shape, 8-19μm, non motile with four nuclei without flagella and having a longitudinal fibres on its surface (Collier et al.,1998) . pathogenic and non-pathogenic forms of Entamoeba histolytica, and pathogenic and non-pathogenic forms of Toxoplasma gondii. It is widely used in the typing of G.duodenalis (Tibayrenc,1993) , and also, is useful for phylogenetic classification of Cryptosporidium hominis, and P.falciparum (Robert et al.,2003) .
Application of Molecular and Biochemical
2. DNA and RNA Technology: is increasingly being used for diagnosis of parasitic infections as well as for resolving taxonomic and phylogenetic problems. Johnson and Baverstock (1989) were the first to attempt to produce a comprehensive phylogenetic tree of the protozoa with special reference to the parasitic forms, using data derived from a small subunit of ribosomal RNA(srRNA). Both DNA and RNA can be used to determine evolutionary distance as nucleotide sequences tend to diverge over time and do evolve at a more regular rate than do morphological characters. Different kinds of RNA particularly small nuclear RNA (16S and 18S snRNA) and srRNA have been extensively used for taxonomic and phylogenetic investigations. DNA probes have been extensively used for studies on Leishmania spp both for diagnosis and determining relationships. The development of the Polymerase Chain Reaction (PCR) has revolutionised the use of DNA techniques in parasitology and has been used to confirm the existence of non-virulent strains of T.gondii (Guo and Johnson,1995) .
Molecular Karyotyping:
another technique being used is molecular karyotyping, which involves measuring size differences between chromosomes, which has now been applied to New World Leishmania species and has confirmed conventional geographical groupings (Dujardin and Dujardin,1995) .
Traditional Classification of Parasitic Protozoa
This classification (Table 3) is simply outlined, focusing on the central problem of protozoa classification, the need to meet up with the protozoologists requirement as well as providing a useful reference for parasitologist (especially medical parasitologists). It is based on 1980 Classification published by The Society of Protozoologists and that of Lee, et al. (1985) as outlined by Orihel and Ash (1995) .
Utilitarian Classification of the Parasitic Protozoa of Humans
In recent years, the availability of a number of molecular markers has made it possible to analyse relationships between protozoans that would not have been possible using morphological characters alone. Corliss (1994) in his scheme has used both traditional and contemporary approaches and has attempted to retain familiar names as far as possible. It is important that any classification should reflect modern thinking about the classification as a whole, while retaining sufficient traditional material so as to permit every reference to information retrieval systems (Table 4) . This classification by Corliss (1994) is widely used by the majority of protozoologists and almost all parasitologists that are interested in the parasitic protozoa of humans. Two kingdoms under the Empire Eukaryota were created: Archezoa (Haekel, 1894) and Protozoa (Goldfuss,1818) . Most parasitologists, largely basing their evidence on rRNA, now regard Giardia as well as other genera placed in the kingdom Archezoa as very primitive and consider them as representing early stage of eukaryote evolution (Collier et al., 1998) . 
Conclusion

